This paper presents a scientific review on how Malaysia has benefited from the high-resolution satellite rainfall since its first launch in 1998. As a tropical country in which the environment is highly characterised by rainfall dynamics, public domain access of high-resolution satellite rainfall data could be very useful to support the hydrologic and related environmental studies. The scope of this paper includes achievements, the trend of studies, as well as gaps and future opportunities for scientific research. Examining this element is crucial in determining the present information on the status quo of the applications of space-based technology to Malaysian hydrologic research.
Aeronautics and Space Administration (NASA) and the Japan Aerospace Exploration Agency (Simpson et al., 1996) . The satellite was specifically designed to study the precipitation that occurred within the tropics and subtropics region (35°N and 35°S) from low orbit altitude about 237km. Theoretically, the TRMM satellite used an indirect approach to estimate the rainfall. The mechanism of TRMM to estimate the rainfall was driven by the active microwave precipitation radar (PR), TRMM microwave imager (TMI), and the visible, infrared scanner (VIRS) (NASDA, 2001) . The reflected signals were empirically related to the rainfall values at the ground known as Z-R relationships (Iguchi et al., 2000) . 
II. GENERAL TREND OF SATELLITE RAINFALL UTILISATION & DEVELOPMENT IN MALAYSIA
Based on the statistic shown in Figure 1 , there were five major trends in the research and studies related to the use of high-resolution satellite rainfall in Malaysia. This means that the significant scientific contribution occurred about ten years after the data was first captured in 1998. Table 1 shows the five scientific trends occurred at a different rate in 20 years (1998-2018).
The first and second trends are more frequent than the others, since 2011. These two trends were more dominant and frequent compared to the other trend because of several factors. The first trend primarily influenced by the nature of the algorithm used to estimate the rainfall that was based on global datasets. Therefore, using it for the local environment might induce inaccuracy. Also, the lesson learnt from the previous studies related to satellite rainfall tends to highlight the necessity to determine the quality of the datasets at the local scale for better results (Huffman et al., 2005) .
For the second trend, the stimulus was highly depending on the characteristics of the satellite rainfall which capable in providing the measurement of remote areas, at extensive coverage and reliable temporal scale (3 hourly to monthly).
Because of this, the satellite rainfall data was significantly used as a substitute or supporting the in-situ measurement for regional analysis and areas which experienced in-situ data conflict situation (DCS) (Mahmud et al., 2018) .
The third trend, which was more towards the application of satellite rainfall data to telecommunication engineering, was only active from 2011 to 2014. It was an obvious scientific fact that the frequency used in telecommunication, especially involving the K band was highly sensitive to water droplets. Because the satellite rainfall estimation was depending on the empirical relationship between the precipitable water and signal backscatter (Iguchi et al., 2000b) , it does make sense that it was useful in telecommunication application. It provides information in knowing how severe the effects of the rain fade effects to telecommunication signals (ITU, 2015). 
III. ACHIEVEMENTS, GAPS & OPPORTUNITIES

A. Trend 1 -Performance and Quality Evaluation
The performance and quality evaluation primarily involved the quantitative accuracy of the rainfall estimates over local areas. Generally, a comparison against the rain gauges was conducted. It was quite difficult to define the consensus because the validation strategy and methodology were different from each other. These differences include the scale of rainfall, region of interest, the number of samples and techniques, however, were varied. In summary, all types of rainfall from minutes to annual scale have been conducted (Table 2) . Challenge number four could be the hardest one.
Identifying the scientific gaps that the conventional rain gauge or in-situ based measurement could not provide can be the key to improve the quality of research. If the strength of satellite rainfall and the missing elements in our understanding of local hydrology is carefully analysed, the focus should be put around the dynamic Spatio-temporal of tropical thunderstorm modelling. 73-76.
IV. NEW NICHES OF INNOVATION AND DEVELOPMENT
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